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(57) Abstract 



An adaptive array antenna that provides a wide range of coverage by distributing 
by the distributor (13) the outputs of antenna elements (11, -U M ) each with a wide 
element directional pattern (12) to channel units (14, -14n). Connecting, paints. (3 li -. 
31m.) between each channel unit (14J (i = 1, 2, >,., N).aod U ]e distributo r (14) are divided^ 
JfiuxsonipsM^^ =J0»~^ 

^iifeysl/plw&e adjusters .(23,.-23 4 X by a .synthesizer (22, -22 L ) (L ■ MAP),, from which 
the s ynthesized signal is supplied to the receiver (15, -15 L ). The outputs of the receivers 
(15t.r!5 L .). are. then combined through adjusters (16, -16,^ ), which are adaptive^ 
processed. In the channel unU (14, ), the adjusters (23, -23 4 ) arc cach.sjet with.Wj rW 4 '. J£L 
produce a subarray dtrccti9nal pattern (24), within which range the combine^ dircctgyjlg 
(19)_is controlled. In ofeer chan nel units , the adjusters (2 3 r 23^ ) arc set with W 5 - W fl to 
PrP^i c 5.5 l^harray directional pattern (26). The whole channel units with appropriate 
setting of their adjusters (23, -23 4 ) provide a wide range of coverage. 




(■)... IHI hjnj ■llMl 

... M«calv.r 
!• ... *d««tl*a jlgrul proo»i*ta» unit 
... Ssb«n«y Umi/dJmm cwtnt «»it 



(57)H#J 

t^»14! ~14n fcftgU #ft ^l4! (i = l, 2, --, N) 
-gj»BBS 1 4 £ <Ptfefc£ 31, -31m = 4{gr<b <X>mK$t&\ .U-fcgjfeg 

2 2, ~2 2l (L=M/P) ^Lt^fgll5, -15l ^%f&_U ^ 

m*i % jw*jjt i 6 ■ ~i6i *m c-c-frfifc l, jif i e , -i6i frs&jfc&a 

1 &JS?3feU/C., t7'7W IBj&ifc 

2 6 grSj, #ft^>HiP<PWgS2 3 , - 2 3 4 j^Sg fcj: 9 ^ ^ ft^.kTiSL'* 



A L 




F I 


7^ >7> K 


LK 


AM 




FR 




LR 


AT 




OA 




LS 


AU 




0 B 




LT 


AZ 




CD 




LU 


B A 




GE 




LV 


BB 




GH 




MC 


B E 




GM 




MD 


B F 




ON 




MG 


BG 


y r 


GW 




MK 


B J 


GR 






BR 




HR 




ML 


BY 


HU 




MN 


CA 


*^ 


[ D 




MR 


CF 




I E 




MW 


CC 




I L 




MX 


CH 




I N 


NE 


C I 




I S 




NL 


CM 




I T 


><*yr 


NO 


CN 


<PS 


J P 


a* 


NZ 


CU 


* ✓< 


KE 




PL 


C Y 




KG 




PT 


cz 




KP 


xvm 


RO 


DE 




KR 


«s 


RU 


DK 




K Z 




SD 


EE 




LC 




S E 


ES 




L I 




SG 



Ay -5^* 
y VT-T 

-ry K-TI93.— =/^ 7 ^ T 

vy 

/-/U7x- 
=> a. — - s— 7VK 
v V K 



S I ^D|/s£7 

SK *D?t3tT 

St • W** 

SN -t*^ 

SZ X7 5^7^K 

TD * + -K 
TG h-=f- 

TJ VV***^ 
TM SA**>-=^*:<' 
TR KA*= 

TT Hs^yK* K'*=* 

UA tfiJiT 

UO frtf^y 

US iK@ 

UZ t?*'****^ 

VN Vjx.h-t'J* 

ZW i?W<7*3I 



WO 98/56068 



I 



PCT/JP98/02382 



[g i xJ^Takeo 0hgane^<£)"A Development of GMSK/TDMA System with CM 
A Adaptive Array for Land Mobile Communications", IEEE 1991, pp. 172-1761^1 

^T^-m^-i i» ~i im nm^mmd <Dmmx*m#\£n. ^n^^-^m 
^n, ~ 1 1 M (D&gmm er\z&m$L&m$s 1 3 1 4 > ~ 1 4 

£^^§{$14, (1 = 1, 2, N) •Cf*^gB$^fcMi@OTVv i ^ 
^11, ~ 1 1 m J; <5 <o#Sftfll^ s *iv€*T'M«<z)Sft« 15. ~ l 5m 
#&Stu5. SHDS15. ~15m iOOfr^-^^^KfB^tt-tJven^A" 
iE*Bf®!lE$S 1 6.. ~l 6 M fcaSft-C^-^^K-frlMSl 7-C-a»(ft$n-Cftlt 

t o K7yft*f ii. -11m <D^^i^te i 9 &m*.tm i 5 K- 



WO 98/56068 



2 



PCT/JP98/02382 



2 1, ~2 1l &«MgU tt^WStlSSHSHfWBZZ, ~22t f 
-</K flttBSrHHSU t^7W21. ~21u |r|U-^TV7 i ^r6]tt24^ 

5-;t5 0 #WifMSI2 2, ~2 2 L ©m;foa*«Hift#ffi#i 3^#cl&$ 

WtttM/ 4 flSUdft 9 x W**' • fiftim*} 16,-18 t fcM/ 4 fifcljfcfr U 

2 3, -2 3 4 Sr^H^nWa'-WY fct»j£L-CEl2«t»Kl£0U&2 6T7F-rJ: 
9W«E-C#5»*}fil*l«:l 9'©«HI4-©»I*I1*2 8©tti!rt-Cb*»*V\ Cl<£> 

■f -5 Ktt, ID 3 iz.Tjk-r j: -5 una 2 ir.^ Lfc*M«a©KS-? *4fi*#^i^^T W \t 

U7Wryf^W2 7, ~2 7s IS! It, rHbf7W7m2 7 
, ~2 7s roi»-:/T W*Bl*H*J& J ^— ^ 2 4 , ~2 4s }£jj*-r<fc 3 C, NS&ifi^ 
ft-ftKT-^-fftT, f— jU 2 4 , ^b24s (^jEv^ffl^^ft^t&^t-** 
ttt, 7W7J/ft2 7. ~2 7 5 fc^fc&JB-f ItV^- 



WO 98/56068 PCT/JP98/02382 

3 

BER (tfyhx?-^^ &3fc«>, f6^*SBJBir/«c5 0 

1 l£ <fo 5 o 



WO 98/56068 



4 



PCT/JP98/02382 



■*-«r*i-B. 



WO 98/56068 



5 



PCT/JP98/02382 



(i=l,-,N) {CjoH-5^i/iiS^@a^l Z\Z.&V)ft^frtz.M^(D&?lfrXt)Zfr 

r^-r-rm^i iMttdcD«wi»^ii^xttniiLt{!iga^JS*v-c*3«9, 
tt3dT?fe*o dP^Ri-esa^^^fc^r^^m^i i« ~i im <ojbirH*i 2« 

fimm • &mi\ 2 5ia^ii*«w^iowty7W ©r^ 



WO 98/56068 



6 



PCT/JP98/02382 



fate 2 4 tarn 6 i^-r * *> \t. m*.\m 2 tz* ureter w kmi* 2 4 1 \m 

it, rm^lHf»i 8T£rtUt'<-*'<:' KflMBcz.-ZuSf*-:* 

6,-1 6 L ^-«5-^-C§:{i«5l 5. ~l 5l <z>tiJ*K< 
K«*©«Mfl t wlWtS r. i: Id J: 9 f-^r W fcfltf: 2 4 ft-? 

i f^2 3, -2 3* '^UTttWMW.'-W-'^RjeSn, ^©^^TW 

1 £**2 6 m^i-J: s'fc, V^T wig(6H*2 4 

0i*tfB4fc^Ufci^TW»l*lttE2 4, -24, 0*19, 
^2 4, -2 4* ©^ftWH, ~14m ©W^-CSltto; 

kWT?%5 ^^^^/HflJ^JKWjffi^^ «i(MaW««»2 3 , -2 3, a* 

tr-Aft^n-:/*. t©fe(j^c:©«-Ctt2o-fo-t«)fcr-^|IBIW-(f4C5, 



WO 98/56068 



7 



PCT/JP98/02382 



-Attn-:/ (tf-AfclM' Kc— ^) «fc<9iSi<> Kn- 
>- ^ a - ^ t ft T ^ 5 „ 

*3 *3 J: ^<Z>#ft fctf ^7 W 8ffttt«> f- if =5: ifitS * * 3 & Jt«W«v> 

mmtevrnfeizy-yT w • ^imn 25^ ^ns/iSE • ttww* 

S&2 3 >~2 3 4»C|»S't-S«lfcW,«-W4^J:!9«i|«PS^a. 

£»«#f«W-*l^>ft* *Jfc»tt*«-<-^^^K«*®^^^^ 
i fefc^-;*/<l/Ki'^'ttWW**l 6,-1 6L^«fc«!)igJ6e<J^ffi"l^bT^T 

y^B-yR, P. D-^rWWfflftttB-^f 



! 



WO 98/56068 PCT/JP98/02382 

8 

t -_^^ lfi) ^ 1 j-^ T U^mf6]^Wli-— ^^fpJ^^-rtvSt, t^7W (On—-? 

i~n£»j£Lfcili«tt«5*J*»2 2>~2 2l^)^^^*3V>T, 4 0<Z>iSiJg] 
j^V^V • &*BMM2 3,-2 3^(ti^)^ifiJl^f^-a-B5^2 2, 

^-a-l-. 4 ow7yfti^p|Mi|ie 2ot PirtflliJ 2 o<^£j&Jt^£0iJ;ttfo. 

5 : 1 iJL-fa. 

0 1 0 ft 4 otOT v^nt^ 6 ft a#*^r w *>raftt£<o f 3 

0" Jjfa(Dt§,&\Z., «HKffiM)«#2 2, iJLfc^Tl: 1:1:1 «^*fT 5*6^ 
0.75:l:l:0.75ro^*tT9«^i> 0. 5:1:1:0. 6©*jfc*rff 5 W^lJv/T 



WO 98/56068 



9 



PCT/JP98/02382 



t <bP3^co?a*^#^tb5„ suit tT'r w tteMr yfti^J* 
^r^i-o ZifcU f*^T W ©tittle <7>4&^-tl^U,3dti-5„ r^Uffi^Ttt^ 

2 2,-2 2<-m, Art$ftfca«re^>«#Jt«r£*.-*\ ^ 
^WR§i l, {Sf-i' Ko-^{btt»iH«t«#^»2 2 ,~2 2*~enm-tz>fa. 



WO 98/56068 



10 



PCT/JP98/02382 



^:^5-C^ H9&TJ»i Olc^ft 5 J; ->^> ISBRfcfc^ f-T'T fflt*tf>1f 
tit J: if 0*ftli*t/7 u-f ©7 V ftMS: 

2_2 . y=i, 4)..!-*5i^MitL 5 » tl7WSM5fi>Ifrl!*M 

lhtl l.olHIIWx £8 tlSTyrt^i l.fc i l.wBWfi, RtWpl 2 
fcJB l 3 7yft#f i liafci i «©IBIP»"S: ^H^Hd J: «J/K i£T?ttd/2 



WO 98/56068 



11 



PCT/JP98/02382 



£o-^©j£di9 fctti*-^^ 5 "?^ tWUo-Cftt^ Kw-^fcJ:6^ 
Bll 4©*tfl», HI 2«*««li48»t*lll^^TW«>IW*-t-5*H«i* 
BR3dtt^^TWO«3dt«L< $H-CV^5» -©«*» ijW^TWO^I 

, , 11,, 1 1 10 ^&oSflS^tt2^$nt^^i)-^T w©$ 
f8fSMS&2 3<, 2 3>£fc 100*Hft^.tt«tt»2 3K«fc<9*ffl-r5 

•y-~?T w k*ss#ks*v *ix*K©asffl*«4«-fiW» 22,., <j=i, 2, 3) k**. 

HI 6©«#JW\ Ell 2©^iS^i^^TTO^TW04'^WPS ; 2rM}' 

nv>K:i£<5it, ^TW«3d±9/h*<uyt«*-e&a. w--e«Hi 2©H 

■g-ofcjKttfcfcoT^So apt, ig[t5 20©t/7W©-«47yf 
tffii,, 11., 1 l„m©t^T WOflT^ft^l li , 1 
1, , 11,3^27^7^11., 11,0, 1 lu ©«t»*fcttirr* J: 5 

Hi 7ft, Hi6©««klSI«^ jMUf^Wlllttt'itS^CBiS 



WO 98/56068 



12 



PCT/JP98/02382 



KZfiK W[U)©d/2 rofiJteDIHJOlWSST^^*^©^^* < 

4dTfc5J&*» # t y 7 ©7 yf tifS*i^©»J «k "5 Lt, Z<D 

#cmw:i 8-ca>«9, dco^n-caajij$txTv>5 D ^•*ffir^v i ^*^, 
tM9tv-7T i"< <z>i*mi&\"<fi' • {iLmmm&mz-tf (2 3,, 230 

TJ4JEfc, ^Hb2o<Z)*fflT^-r^#^b^iS;^«^:ffm^7)^n j ?^^. 



WO 98/56068 



13 



PCT/JP98/02382 



*f. El 2 0 ©SttWWTtt* -f 10 0t mttR 2 0 0 

■5. Site «» l o 0 «it«CBDeo*Jfc«|ir^3lt*^ir^l 4, td^-f^^^ 

(tMl 5,~1 5t(Cl*t^bT^{f«S3 3 ,~3 3uWtbil, iBJflttflHHH*» 

22,-2 2tic*nfcu-cKjai*a£«flr#*»iai-si««^>r^y * ks 4 ,-3 
4^12 it fen, sjwasu^/u • titfimtt&2 3,-23 4^s*ssu-ci«««i^/u 

• fiH:4aPlS^3 5,-3 5./JSI3:lt? 3 ttTVN^ 0 ss«afe^^ • {tttew»l&3 5 ,~ 

«nb«tatti»i8i<»ssmiw*jvNT, si*iwrtt?«>ntf, .to antral truss 

B|l^t5wi:il5-CtS. ^^-C, 0 2O^7f:1-«t-3{C v ££miF& 2 0 0 (ZV<— 
KU^V • {StfBSB3&8&3 2>~3 2i.K:«Sf&»ll 0 0O7^-f^«t 

J3& l^/V • 3 5 . ~ 3 5 a iat, Sft» 1 0 0 <DD"7T W V^/W . 



■ 



WO 98/56068 



14 



PCT/JP98/02382 



znm zmn-rz ^tte<s t-x^&TTM-r* r 1 s„ 



WO 98/56068 



15 



PCT/JP98/02382 



WO 98/56068 PCT/JP98/02382 

16 

j ettbw^ijoT^7 : -^^7-fw^m2[igii}w2^isn, bbmk^^tw 
m v ^ m ±s» 2 Bapfc* it a& o x gag § v * s „ 
9. ts*^2xrt3ia«(7)ry7 o -r^yTw-rT>'7 i ^-{c*s:VN-c, #±fa-y-^r 
Wtt^*< it6o©7y?tff&fU m8rr&±XBti"7T WIS"? 20 



WO 98/56068 



17 



PCT/JP98/02382 



14. St*^l 2tSM<OT J WT^'T^IC^T, Mid, 



WO 98/56068 



18 



PCT/JP98/02382 



WO 98/56068 



PCT/JP98/02382 




WO 98/56068 



PCT/JP98/02382 



2/18 



l§) 2 _ _ 19 




WO 98/56068 PCT/JOP98/02382 



3/18 




WO 98/56068 



PCT/JP98/02382 




WO 98/56068 



PCT/JF98/02382 




WO 98/56068 



PCT/JP98/02382 



7/18 




WO 98/56068 



PCT/JP98/02382 



8/18 



1 0 



C30* ) 



20- 




-180 -120 -60 0 60 120 180 

mm r ] 



WO 98/56068 



PCT/JP98/02382 




WO 98/56068 



PCT/JP98/02382 



10/18 




WO 98/56068 



PCT/JP98/02382 



511 3 



11/18 



1£ 



WO 98/56068 



PCT7JP98/02382 



12/18 




WO 98/56068 



PCT7JP98/02382 



14/18 




WO 98/56068 



PCT/JP98/02382 




